Knockdown of gene expression by antisense morpholino oligos in preimplantation mouse embryos cultured in vitro.
Knockdown of gene expression by antisense morpholino oligos (MOs) is a simple and effective method for analyzing the roles of genes in mammalian cells. Here, we demonstrate the efficient delivery of MOs by Endo-Porter (EP), a special transfection reagent for MOs, into preimplantation mouse embryos cultured in vitro. A fluorescein-labeled control MO was applied for monitoring the incorporation of MOs into developing 2-cell embryos in the presence of varying amounts of EP and bovine serum albumin. In optimized conditions, fluorescence was detected in 2-cell embryos within a 3-h incubation period. In order to analyze the validity of the optimized conditions, an antisense Oct4 MO was applied for knockdown of the synthesis of OCT4 protein in developing embryos from the 2-cell stage. In blastocysts, the antisense Oct4 MO induced a decrease in the amount in OCT4 protein to less than half. An almost complete absence of OCT4-positive cells and nearly complete disappearance of the inner cell mass in the outgrowths of blastocysts were also noted. These phenotypes corresponded with those of Oct4-deficient mouse embryos. Overall, we suggest that the delivery of MOs using EP is useful for the knockdown of gene expression in preimplantation mouse embryos cultured in vitro.